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Do Hatchery-raised Tilapia and Coho Salmon  
Have Antibiotic Resistant Bacteria in Their Guts ? 
Hasina Karki, Ahmed Mustafa, Arlis LaMaster, Robert Gillespie and Shree Dhawale 
Introduction 
• Tilapia (Oreochromis niloticus)and Coho salmon (Oncorhynchus kisutch) 
are highly savored fish. 
• They are farmed in commercial fisheries (aquaculture). 
• In the past antibiotics were used in aquaculture but currently they are 
being banned. 
• Hence we expected that these fish won’t have any antibiotic resistant 
bacteria. 
 
Objectives 
• To test whether antibiotic resistant bacteria are present in tilapia and 
coho salmon guts. 
• If present, isolate them using ampicillin. 
• Determine whether these bacterial isolates are resistant to multiple 
antibiotics. 
• Test for the presence of plasmids (extrachromosomal DNA), that might 
confer resistance to multidrug resistant isolates. 
Materials and Methods 
• Tilapia were purchased from Americulture Inc., New Mexico and coho 
salmon were purchased from Bodine Fish Hatchery, Mishawaka, IN. 
• These two fish species were maintained in laboratory located at Life 
Science Resource Center, Indiana University Purdue University Fort 
Wayne. 
Results and Discussion 
Table 1: Ampicillin resistant bacterial isolates 
Conclusion 
• 38% of coho salmon had antibiotic resistant bacteria in their gut  
• 75% of tilapia had antibiotic resistant bacteria in their gut 
• Many bacterial isolates showed multidrug resistance 
• Given that fish were not exposed to antibiotics, the reason behind 
their resistance has yet to be determined 
Future Research Questions 
• Are the isolated plasmids responsible for the resistance to multiple 
drugs? 
• What is the mechanism of multidrug resistance? 
• Which genetic components contribute the resistance? 
• Is hatchery water contaminated with antibiotic resistant bacteria? 
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• One inch gut samples were collected aseptically and placed in tubes 
containing  50 µg/ml of ampicillin in Luria- Bertani (LB) broth to test for 
the presence of antibiotic resistant bacteria. 
• Turbid broths showing growth in the presence of ampicillin (Figure 1) 
indicate ampicillin resistance. 
• From each sample, five bacterial isolates were obtained using streak plate 
method ( Figure 2). 
 
 
 
 
 
 
 
 
 
 
• Each isolate was further tested  for resistance to six antibiotics: 
chloramphenicol, vancomycin, tetracycline, streptomycin, penicillin, and 
gentamicin using discs containing these antibiotics. 
• The clear zones around the antibiotic discs (Figure 3) indicated sensitivity 
to that particular antibiotic and absence of clear zone indicated 
resistance. 
• Plasmid isolation was performed for isolates displaying multidrug 
resistance. 
• Isolates bearing plasmids were characterized to determine their genus and 
species name using methods described by Dhawale  and LaMaster (2007) 
• Fish food was also tested for the presence of ampicillin resistant bacteria 
 
Figure 1                                                   Figure 2                                                                 Figure 3                                  
Fish species Sample 
size 
Number  of  fish 
with  
ampicillin  
resistant bacteria 
Percent fish with 
ampicillin 
resistant bacteria 
 
Total bacterial 
isolates  
 
Coho salmon 8 3 38 15 
Tilapia 8 6 75 30 
Total 16 9 56 45 
 Photo  courtesy: Rumman 
Characteristics of bacterial isolates from fish guts: 
• All were Gram negative rods 
• Resistant to more than one antibiotics 
• Two of them had plasmids 
• These plasmid bearing isolates were identified as Pseudomonas 
alcaligens or P. pseudoalcaligens and Aeromonas salmonicida 
subsp smithia  
Sources of antibiotic resistant bacteria? 
•Hatcharies? – Assert that they do not add antibiotics in water or 
feed used for raising fish 
•IPFW fish lab? – No antibiotics are used  
•Commercial fish feed used in IPFW lab?  - Tests indicated 
absence of ABR  or none found or not present 
Remains unknown at this time 
 
Why is this study important? 
• If antibiotic resistant bacteria are present in these commercially 
important fish they may pose problems to fish handlers and consumers as 
these bacteria may infect people or transfer resistance genes to other 
infectious microorganisms. 
• The resistance genes in microorganisms can spread through food, water 
and fecal matter (Witte, 2000). 
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